Wet weather discharges consist mainly of washed out surface pollution in separate sewered areas, but in combined sewered areas; resuspended pipe deposits, surface washoff and sewage, discharging via combined sewer overflows (CSOs). Of the three mentioned sources, resuspended pipe solids is dominating over the other two and may contribute as much as 50 to 90 % of the total amount of the CSO. The CSO in a normal catchment may also on an annual bases be of the same amount, or even twice as much as the effluent from the wastewater treatment plant (WWTP). If the receiving waters are vulnerable to shock loads on a daily base, it is important to be aware that the amount of CSO might, at its most adverse be up to I 00 times more than the effluent from the WWTP during a day. The annual discharge via CSOs in a catchment may easily vary with a factor of up to 8 from the driest to the wettest year, during time series of 20 to 40 years.
INTRODUCTION
The problems of discharge of sanitary wastewater are well acknowledged. However the importance of the wet weather discharges is not very well appreciated everywhere. Not only represents combined sewer overflows, included resuspended pipe deposits, and storm runoff in separate systems considerable amounts on an annual bases. When a recipient is vulnerable to shock loads of pollution on a daily or weekly basis, the importance of wet weather pollutional loads are of paramount interest. Table I shows the recommended productions (g/pers and day) for a person being I 00 % of the time in home, for pupils/students and employees. (SFT 1996) . The data are average for the Norwegian population in 1995. The production from men versus women is on an average significantly different as well as for different age groups. The difference reflects that it might not only be the food pattern and way of living that varies from country to country, but it might also be that the knowledge of the real numbers is not good enough. Table 3 shows average inflow in 1994 pr. person and day of phosphorus for the 18 biggest chemical precipitation treatment plants in Norway (WWTP), (SFT 1996) . The standard of living and way of living are nor very different in those 18 cities. So the big difference between them is rather puzzling. From table 3 one may see that the lowest number is only 0,61 and the highest 2,21. The average is 1,37 and the standard deviation is 0,4 g P/person and day. From table I it is seen that the best documented average P-production in Norway is 1,6 g P/p and day. The authorities also recommend this. Those cities having more than 1,8 must have a significant degree of industry. However 50 % of the cities have less than 1,2 which is 25% less than the average production of 1,6 g P/p and day. Four cities, or 22%, have less than 2/3 of the normal production. This fact tells a tale of great losses in the combined sewer overflows CSOs. Other explanations of these big differences could be losses through pump stations, direct illegal discharges to recipients and leakages to the ground water. However these other possibilities are less likely to explain the differences than varying CSOs. Table 4 shows that when one wants to establish numbers on the annual discharge of overflow via the combined sewer overflows, either by measuring during a certain year or by simulating some certain years in a computer, the result will be very influenced what year or years one chooses. The table shows for instance that in the same CSO, 579 m 3 /ha will discharge in 1976, while 2838 m 3 /ha might have discharged in 1985. In an average year 1585 m 3 /ha may discharge through the CSO. This reveals that during the time serie of only 19 years of rainfall, the difference of the amount of CSO varies with a factor of nearly 5 from the driest to the wettest year. 196 196 197 197 197 197 197 197 197 197 197 197 198 198 198 198 198 198 198 
VARIATIONS OF RAINFALL FROM YEAR TO YEAR

DISCHARGES FROM CSO AND PIPE DEPOSITS IN TERMS OF KGa/ HA YEAR
In this article the focus is put on showing examples of measured loads of COD and Tot. P from different sources during wet weather. To have a reference for all the numbers, the following table 5 shows annual discharges from wastewater treatment plants. It is assumed that the daily production is 120 g COD/p and 2,0 g Tot. P/p, and a removal efficiency at the WWTP of90% for COD and 95 % removal efficiency at the WWTP for Tot. P. The table show that a WWTP serving an area with I 00 pers/ha discharge 438 kg COD/year. These amounts of annual discharges from the WWTPs should be kept in mind, when reading the examples of loads due to wet weather in this article. Isolated examples may also be checked with the summary table 9, to get references to a more complete set of examples and averages. Table 6 shows official data from the Environmental Protection Agency in Denmark on discharge of phosphorus. The discharges are due to rainfall, and the data shows that the average discharge of Tot. P via CSOs was 5, I kg P in 1992. This consists of both stonn runoff from surfaces, diluted sewage and resuspended pipe deposits. If one assumes that I 0 % of this is diluted sewage, as Beichert 1996 and Hogland et al. 1984 found, and that 50 % of the surface pollution and pipe deposits discharge via the CSOs, then the total amount of P in the surface runoff and resuspended pipe deposits was ca. 9,2 kg/ha. If the surfaces in the separate systems are roughly generating the same amount pr. year in both systems, namely 2,2 kg/ha in 1992, then we get the conclusion that 9,2 -2,2 = 7 kg P/ha and year were generated from pipe deposits in the combined sewered cities shown. That means that ers/ha-95% rem. eff. 5,5 3,6 � � 4.7
5.4
ECOLOGICAL TECHNOLOGY AND MANAGEMENT KALMAR, SWEDEN, September 22-24, 1999 3,2 times as much P are generated from resuspended pipe deposits that this from surfaces in those Danish cities. This is of course a very uncertain and crude analysis, but the probability of it is supported by other investigations. It could be argued that an assumption of 50% of the wet weather generated pollution during a year discharges via the overflows, is too much. Then one must remember that we are not talking ofm 3 of water, but pollution loads, which may be very high during the biggest rain events in a year. The scouring of pipe deposits is proportional to the velocity of water in square. Table 7 shows some annual loadings from separate systems, from combined systems and discharged via CSOs. These data are found in several references. 
REVIEW OF THE ESSENCE IN SEVERAL RELEVANT PROJECTS CONCERNING PIPE DEPOSITS AND ITS DISCHARGE INTO CSOs
Beichert et al 1996, reports from a certain catchment with 11500 inhabitants in the city of Braunschweig that the annual load of COD (737 kg/ha and year) from resuspended pipe deposits and biofilm on the pipe walls is 3 times higher than the annual load from the wash out of surfaces. The catchment having a pipe length of 12, I km and an average slope of 1,3 ml I OOOm. Beichert also states that in an average discharge of SS via CSOs during rain, 67 % originates from flushed out pipe deposits, 24 % from surfaces and 9 % from diluted sewage. Table 9 
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OVERVIEW OF SOME REPORTED WET WEATHER DISCHARGES OF PHOSPHORUS
CONCLUSION
The annual amount of wet weather discharges varies considerably from catchment to cathchment, from year to year and from project to project. This fact is well established when looking at the results shown in this paper. When looking at parameters like organic matter or phosphorus in the storm runoff from surfaces, it is however recognised that the annual amount of this usually is of less importance than the effluent from a WWTP. If one, on the other hand looks at the CSO, the contribution even on an annual bases may be very considerable, and if looking at time spans of a day or week, the CSO may be several times that from the WWTP in the same period.
